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PURPOSE: To realize good efficient decarburizing treatment in a melting method of 
an extreme-low carbon steel, particularly a high cleanliness and extreme-low carbon 
steel using an RH vacuum degassing apparatus. 

CONSTITUTION: In a ladle incorporating the molten steel decarbunized in a refining 
furnace, after a total concn. of FeO and MnO in slag on this molten steel is 
adjusted to ^5wt.%, the RH vacuum degassing apparatus is put on this ladle, and 
oxidizing galPis blown from a top-blowing lance on the molten steel surface 
introduced into a vacuum vessel in this apparatus during at least a part of the 
period for the RH vacuum degassing treatment. After the RH vacuum degassing 
treatment completes, successively Al is added to the molten steel and flux powder 
containing' ^50wt.% CaO is injected to the molten steel surface from the top-blowinc 
lance at a rate of ^3kg/t of molten steel . 
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4 * NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention tends to realize efficient deoxidation processing especially about 
the approach of ingoting the high super-low carbon steel of cleanliness also in the super-low carbon steel 
which used RH vacuum-degassing equipment. 
[0002] 

[Description of the Prior Art] Among the examples of an ingot using RH vacuum-degassing equipment, 
to JP,53-92320,A, flux powder was sprayed on the bath surface of the molten steel in a vacuum tub, the 
slag layer with high basicity was formed in the molten steel bath front face, and the oxygen density in 
steel is proposed about the technique of falling. However, it is difficult for the approach of this 
indication for there to be no publication about the presentation of a ladle slag important for reduction of 
the oxygen in steel, and to apply to the ingot of the super- low carbon steel of high cleanliness. 
[0003] Moreover, in JP,3-183722,A, it is MgO after deoxidation processing. The additive used as a 
principal component is added from the upper part of a vacuum tub, it is made to intervene between a 
molten steel front face and a slag layer, oxidation of molten steel is prevented, and the approach of 
ingoting the steel of high cleanliness is indicated. However, since it was not able to rise to surface near 
the downtake immediately and a slag-metal interface was not able to be effectively intercepted even if it 
will be introduced into molten steel from downtake, if grain size is large while the above-mentioned 
additive is discharged with the exhaust air from a vacuum pump when the grain size of the additive 
added by the vacuum tub is small, if it is in the approach of this indication, there was a problem of being 
hard to realize reducing the oxygen density in steel. 
[0004] 

[Problem(s) to be Solved by the Invention] In order that flux might take the molten steel sensible heat 
and, as for the conventional technique the above-mentioned RH vacuum-degassing equipment performs 
flux processing, might cause a temperature reduction, efficient processing had the common big problem 
of being unrealizable. In addition, since the load of the refractories of the converter used at the last 
process of RH vacuum-degassing processing is increased, it is not desirable to raise the molten steel 
temperature at the time of processing initiation, in order to compensate this temperature reduction. 
[0005] then, this invention solves many problems which the technique has since each above-mentioned 
**, and aims at what is proposed about the approach of mass-producing the high super-low carbon steel 
of cleanliness cheaply efficiently. 
[0006] 

[Means for Solving the Problem] In order to accomplish the above-mentioned purpose, it is important to 
prevent reoxidation of the molten steel by the slag. Therefore, it newly became clear that the 
presentation of the bath surface top slag in the molten steel in a ladle with which RH vacuum-degassing 
processing is presented is very important. Incidentally, the publication about a slag presentation is not 
found in JP,53-92320,A and JP,3-183722,A each official report hung up as a conventional technique. 
Artificers are making this slag presentation into the suitable range, check realizing without high 
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* processing of effectiveness causing anxiety of molten steel contamination, such as reoxidation, 
compared with a conventional method, and came to complete this invention. 

[0007] Namely, by facing this invention ingoting super-low carbon steel with RH vacuum-degassing 
equipment, holding first the molten steel decarbonized at the refinement furnace in a ladle, and adding a 
reducing agent in tapping and after tapping on that bath surface in a ladle FeO And MnO The slag 
adjusted so that sum density might become less than [ 5wt% ] is formed. Subsequently After installing 
RH vacuum-degassing equipment in the ladle, on the molten steel bath surface introduced in the vacuum 
tub of this equipment At least, over some periods of RH vacuum-degassing processing, blow a top and a 
oxidizing gas is sprayed from a lance, subsequently, the molten steel after termination of RH vacuum- 
degassing processing — aluminum — adding — succeedingly — the molten steel bath surface — receiving 
- an above top — blowing — a lance to CaO more than 50wt% - it is the ingot approach of the high 
cleanliness super-low carbon steel characterized by spraying the flux powder to contain by 3kg or more 
per It of molten steel. 
[0008] 

[Function] Next, the procedure of the approach of this invention is explained. It is important to add 
reducing agents, such as aluminum, for the molten steel which passed through refinement at refinement 
furnaces, such as a converter, first to the slag in tapping and after tapping to a ladle, and to adjust a slag 
component to (FeO)+(MnO) <=5%, when preventing the reoxidation from a slag. 
[0009] That is, it is FeO in a slag to drawing 1 . And MnO It is FeO in a slag so that the relation between 
sum density and the oxygen density after RH vacuum-degassing processing may be shown. And MnO 
When sum density surpasses 5%, it turns out that the oxygen density after RH vacuum-degassing 
processing goes up rapidly, this reason — FeO in a slag And MnO CaO ~ more than 50wt% — it is 
thought that it is for slag formation with the flux fine particles to contain to advance quickly, and for 
reoxidation to advance, without the ability performing cutoff of the slag-metal interface by flux. 
[0010] Next, RH vacuum-degassing equipment is installed, when it has arranged to the vacuum tub of 
RH vacuum-degassing equipment, it blows on the ladle which adjusted the slag presentation on a bath 
surface in the ladle in molten steel tapping from a refinement furnace, or after ****, and it is sprayed 
over some periods of RH vacuum-degassing processing from a lance at least in the oxidizing gas which 
contains oxygen or oxygen in the steel bath side in a vacuum tub. Subsequently, aluminum is added to 
molten steel after termination of RH vacuum-degassing processing, and it blows on the above to a 
molten steel bath surface succeedingly, and is a lance to CaO. 3kg or more per It of molten steel of flux 
powder contained 50% or more is sprayed. 

[001 1] In this processing, the extensive entrainment of the flux in RH vacuum-degassing processing is 
realized from a lance by blowing a top, without the temperature up of molten steel raising sharply the 
molten steel temperature in front of a scale and ladle tapping by spraying a oxidizing gas on the steel 
bath side in a vacuum tub. Since this flux promotes surfacing of the inclusion in steel, the ingot of the 
super-low carbon steel of steel cleanliness of it is attained. 

[0012] Moreover, CaO The reason for spraying the flux powder contained 50% or more by 3kg or more 
per It of molten steel is for intercepting a slag-metal interface completely by flux, and results in causing 
the disadvantage to which the oxygen density after RH vacuum-degassing processing does not fall [ the 
amount of spraying per It of molten steel ] by less than 3kg. 

[0013] Furthermore, since it blows a top and a oxidizing gas or flux is blown from a lance, like the 
entrainment by the immersion lance, while not using it, it is not necessary to pass purge gas, and the 
temperature reduction under RH vacuum-degassing processing can be stopped to the minimum. 
[0014] 

[Example] Molten steel which blew with the converter and made 0.03 - 0.05%, and molten steel 
temperature 1635-1650 degrees C for C content at the blowing out time Tapping of the 280t was carried 
out to the ladle. The reduction material which uses as a principal component the alumina which contains 
40% of aluminum in the converter slag which flowed in the ladle is added, and it is FeO in a slag. And 
MnO Sum density was adjusted to 5% or less. 

[0015] Then, as shown in drawing 2 , the dip tube 2 of RH vacuum-degassing equipment was inserted in 
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• the ladle 1 into molten steel 3, exhaust air was performed from the exhaust port 4, and molten steel was 
introduced in the vacuum tub 5. Subsequently, blew Ar gas into molten steel from the dip tube 2, molten 
steel was made to flow back using the principle of a lift pump, and degasifying processing was 
performed. It blows, after inserting perpendicularly downward from on a vacuum tub after [ of RH 
vacuum-degassing processing initiation ] these 2 minutes, and it is 02 from a lance 6. It is 35Nm3/min 
about gas. It sprayed 120-280Nm3. It was decarbonized for 20 minutes after RH treatment initiation, 
next it deoxidized by having added aluminum, and adjusted aluminum concentration in steel to 50x10- 
3%. Then, it is CaO, using [ blow, after descending further, and ] Ar gas as carrier gas from a lance 6. It 
is powder 7 100 - 150 kg/min It supplied at the spray rate. This CaO The molten steel during after 
[ spraying ] 3 - 5 minutes of powder 7 was made to flow back, and RH treatment was ended. 
[0016] here — drawing 3 - CaO from ~ the relation between the amount of supply of the becoming flux 
powder 7 and the amount of ****** oxygen after RH treatment is shown ~ as - CaO since an oxygen 
density does not fall [ the powder amount of supply ] by less than 3kg per It of molten steel — the 
amount of ****** oxygen ~ 15 ppm In order to be stabilized and to ingot the following high cleanliness 
steel, it turns out that flux 3kg [ per It of molten steel ] or more is needed. 

[0017] Furthermore, it blows a top into RH treatment and is 02 from a lance. A lot of flux has been 
supplied without raising sharply the molten steel temperature in front of RH treatment by spraying gas. 
That is, it is 02 to drawing 4 . It is flux, after playing gas 3 top and carrying out it 180Nm 3.3 kg/t 02 
when it blows a top and carries out It is flux, without performing upper **** of gas 2.5 kg/t Although it 
blew the top and change of the molten steel temperature under decarbonization processing at the time of 
carrying out was shown As shown in this drawing, spraying of flux is preceded, and it is 02. By playing 
gas a top and carrying out it shows that the molten steel temperature in a vacuum tub by the secondary 
combustion under RIMUDO processing rises, and temperature fall velocity under processing can be 
made small. It is 02, using molten steel temperature in front of RH treatment as the same. When it 
blows on gas and there is nothing **, since molten steel temperature becomes low, the amount of flux 
has also decreased. 

[0018] Moreover, the amount of ****** oxygen after the RH treatment at the time of carrying out only 
the case where the quality governing {(FeO) +(MnO)<=5%} of a ladle slag is carried out, and a flux 
entrainment (3 kg/t), as a comparison at the time of carrying out the quality governing and flux 
entrainment of the above-mentioned example, i.e., a ladle slag, is shown in drawing 5 . It turns out that 
the super-low carbon steel of high cleanliness will not be obtained without the combination of each 
processing according to this invention from this drawing. 

[0019] in addition — the above-mentioned example — CaO from — although the becoming flux powder 
was used - CaO since desired effectiveness will be acquired if contained at least 50% — CaO others - 
MgO etc. — containing is possible. 
[0020] 

[Effect of the Invention] As explained above, according to this invention, the high super-low carbon 
steel of cleanliness can be mass-produced efficiently, without increasing the load in the refinement 
process in front of RH treatment. 



[Translation done.] 
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